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(54) Optical pickup and optical device 

(57) An optical pickup of this invention includes a 
first laser beam source (8) having a wave length of 780 
nm and a second laser beam source (9) having a sec- 
ond wave length of 650 nm wherein the first laser beam 
source (8) and the second laser beam source (9) are 
disposed in the vicinity of each other, emission lights 
from the first laser beam source (8) and the second 
laser beam source (9) are emitted along substantially 
the same optical axis and a reflected light from the infor- 
mation recording medium (10) is returned along the 
optical axis; the first diffraction grating (13), the second 
diffraction grating (14) and the light receiving device 
substrate (2) are disposed in order, the first diffraction 
grating (13) is substantially transparent for a wave 
length of 780 nm and diffracts a wave length of 650 rim, 
and the second diffraction grating (14) is substantially 
transparent for a wave length of 650 nm while it diffracts 
a wave length of 780 nm. 
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ing device substrate 50 and a first hologram device 52 
are integrally fixed in a casing(package) and an optical 
device 71 in which a second laser beam source 57, a 
second light receiving device substrate 56 and a second 
hologram 58 are integrally fixed in a casing(package) 5 
can be constructed in a compact configuration each, 
this example cannot make it possible to combine these 
optical devices to produce a compact single optical 
device. 

[0010] In case for producing an optical device for jo 
the latter conventional optical pickup, although as 
shown in Fig.2, an optical device 73 in which a first laser 
beam source 60 and a second laser beam source 61 
are fixed in a casing(package) can be constructed, this 
example cannot make it possible to combine the first is 
and second laser beam sources 60, 61, light receiving 
device substrate 65 and the like to produce a compact 
single optical device. 

SUMMARY OF THE INVENTION 2 o 

[0011] Accordingly, the present invention is 
achieved to solve the above problems, and therefore it is 
an object of the invention to provide an optical pickup 
and optical device in which light usability in a process 25 
from a laser beam source up to a light receiving device 
substrate hardly deteriorates unlike a conventional 
example and which can be constructed in a compact 
configuration. 

[0012] To achieve the above object, according to a 30 
first aspect of the present invention, there is provided an 
optical pickup for irradiating light to an information 
recording medium and reading information by using a 
reflected light from the information recording medium, 
the optical pickup comprising: a first laser beam source 35 
having a first wave length; a second laser beam source 
having a second wave length; a first diffraction grating; 
a second diffraction grating provided on a face different 
from a face on which the first diffraction grating is pro- 
vided; and a light receiving device substrate having a 40 
plurality of light receiving regions on the same plane, 
wherein the first laser beam source and the second 
laser beam source are disposed in the vicinity of each 
other, emission lights from the first laser beam source 
and the second laser beam source are emitted to the as 
information recording medium along substantially the 
same optical axis and a reflected light from the informa- 
tion recording medium is returned along the optical axis; 
the first diffraction grating, the second diffraction grating 
and the light receiving device substrate are disposed in so 
order substantially perpendicular to the optical axis; the 
first diffraction grating is substantially transparent for 
any one of the first wave length and the second wave 
length and diffracts the other wave length; and the sec- 
ond diffraction grating is substantially transparent for the 55 
other wave length while it diffracts the one wave length. 
[0013] According to the present invention, a light 
emitted from the first laser beam source having a first 



wave length is diffracted by the second diffraction grat- 
ing and this 0-order (Oth-order) diffracted light is sub- 
stantially transmitted through the first diffraction grating 
and then introduced toward the information recording 
medium. A reflected light from the information recording 
medium substantially is transmitted through the first dif- 
fraction grating and this light is diffracted by the second 
diffraction grating. Thai, the ± primary-order diffracted 
light is irradiated to the light receiving device substrate. 
A light emitted from the second laser beam source hav- 
ing a second wave length passes through the second 
diffraction grating and this passing light is diffracted by 
the first diffraction grating. The 0-order (Oth-order) dif- 
fracted light is introduced toward the information record- 
ing medium and a reflected light from the information 
recording medium is diffracted by the first diffraction 
grating. The ± primary-order diffracted light substantially 
is transmitted through the second diffraction grating and 
is irradiated to the light receiving device substrate. 
Thus, when a light having the first wave length and a 
light having the second wave length substantially pass 
through any one of the first and second diffraction grat- 
ings, they substantially are transmitted therethrough, 
and only when they pass through the other, they are dif- 
fracted. Consequently, light usability in a process from 
the first and second laser beam sources up to the light 
receiving device substrate is substantially the same as 
that of a conventional example. Further, because it is so 
constructed that the first laser beam source and second 
laser beam source are disposed in the vicinity of each 
other, emission lights from the first laser beam source 
and second laser beam source are emitted to the infor- 
mation recording medium along substantially the same 
optical axis and the reflected lights are returned along 
substantially the same optical axis as above-mentioned 
optical axis, the first laser beam source/second laser 
beam source and the light receiving device substrate 
can be disposed in the vicinity of each other, so that a 
compact optical pickup can be constructed. 
[0014] To achieve the above object, according to a 
second aspect of the present invention, there is pro- 
vided an optical pickup for irradiating light to an informa- 
tion recording medium and reading information by using 
a reflected light from the information recording medium, 
the optical pickup comprising: a first laser beam source 
having a first wave length and a linearly polarized light; 
a second laser beam source having a second wave 
length and a linearly polarized light substantially per- 
pendicular to the polarized light of the first laser beam 
source; a first diffraction grating; a second diffraction 
grating provided on a face different from a face on which 
the first diffraction grating is provided; and a light receiv- 
ing device substrate having a plurality of light receiving 
regions on the same plane, wherein the first laser beam 
source and the second laser beam source are disposed 
in the vicinity of each other, emission lights from the first 
laser beam source and the second laser beam source 
are emitted to the information recording medium along 
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length plate and further is transmitted through the first 
diffraction grating and this light is diffracted by the sec- 
ond diffraction grating and its ± primary-order diffracted 
light is irradiated to the light receiving device substrate. 
A light emitted from the second laser beam source, hav- 
ing the second wave length and a linearly polarized light 
substantially the same as that of the first laser beam 
source passes through the second diffraction grating. 
This transmitting light is transmitted through the first dif- 
fraction grating and is provided with a phase difference 
of 1/4 wave length . The light whose phase is changed 
is introduced toward the recording medium. A reflected 
light from the information recording medium is further 
provided with a phase difference of 1/4 wave length by 
the wave length plate so as to be changed to a linearly 
polarized light perpendicular to that of the incident light. 
This light is diffracted by the first diffraction grating in a 
polarized state and its ± primary-order diffracted light 
substantially is transmitted through the second diffrac- 
tion grating and then is irradiated to the light receiving 
device substrate. Consequently, when an emission light 
from any one of the first laser beam source and the sec- 
ond laser beam source passes through any one of the 
first and second diffraction gratings, they substantially 
are transmitted therethrough, and only when they pass 
through the other, they are diffracted. Consequently, 
light usability in a process from any one of the first and 
second laser beam sources up to the light receiving 
device substrate is substantially the same as an con- 
ventional example. Further, when an emission light from 
the other one of the first laser beam source and second 
laser beam source is introduced to the information 
recording medium, it substantially is transmitted through 
both the first and second diffraction gratings. Then, the 
light is diffracted by one of the first and second diffrac- 
tion gratings first after it is reflected by the information 
recording medium to return to the light receiving device 
substrate. Consequently, light usability in a process 
from the other one of the first and second laser beam 
sources up to the light receiving device substrate is far 
more excellent than a conventional example. Further, 
because it is so constructed that the first laser beam 
source and second laser beam source are disposed in 
the vicinity of each other, emission lights from the first 
laser beam source and second laser beam source are 
emitted to the information recording medium along sub- 
stantially the same optical axis and the reflected lights 
are returned along substantially the same optical axis 
as the former optical axis, the first laser beam 
source/second laser beam source and the light receiv- 
ing device substrate can be disposed in the vicinity of 
each other, so that a compact optical pickup can be con- 
structed. 

[0018] To achieve the above object, according to a 
fourth aspect of the present invention, there is provided 
an optical device for use in the optical pickup described 
in the first aspect wherein the first laser beam source, 
the second laser beam source, the first diffraction grat- 



ing, the second diffraction grating and the light receiving 
device substrate are integrally fixed in the same casing. 
[0019] The optical device according to the fourth 
aspect of the invention is capable of obtaining the same 
s effect as the optical pickup described in the first aspect. 
To achieve the above object, according to a fifth aspect 
of the present invention, there is provided an optical 
device for use in the optical pickup described in the sec- 
ond aspect wherein the first laser beam source, the see- 
to ond laser beam source, the first diffraction grating, the 
second diffraction grating and the light receiving device 
substrate are integrally fixed in the same casing. 
[0020] The optical pickup according to the fifth 
aspect of the invention is capable of obtaining the same 
15 effect as the optical pickup described in the second 
aspect. 

[0021] To achieve the above object, according to a 
sixth aspect of the present invention, there is provided 
an optical device for use in the optical pickup described 

20 in the third aspect wherein the first laser beam source, 
the second laser beam source, the wave length plate, 
the first diffraction grating, the second diffraction grating 
and the light receiving device substrate are integrally 
fixed in the same casing. 

25 [0022] The optical device according to the sixth 
aspect of the present invention is capable of obtaining 
the same effect as the optical pickup of the second 
aspect. 

[0023] The nature, principle and utility of the inven- 
30 tion will become more apparent from the following 
detailed description when read in conjunction with the 
accompanying drawings. 

[0024] BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] In the accompanying drawings: 



35 

Fig.1 is a schematic structure drawing of a conven- 
tional optical pickup; 

Fig.2 is a schematic structure drawing of other con- 
ventional optical pickup; 
40 Fig.3 is a schematic perspective view of an optical 
pickup according to a first embodiment of the 
present invention; 

Figs.4A, 4B are diagrams showing irradiation posi- 
tions on a light receiving device substrate of emis- 
45 sion beams from first and second laser beam 
sources; 

Figs. 5 A, 5B are diagrams showing diffraction and 
transmission at first and second diffraction gratings 
of the emission beams of the first and second laser 
so beam sources in the first embodiment of the 
present invention; 

Fig.6 is a characteristic diagram showing depth 
dependency of a diffraction grating in case where 
wave length is 795 nm and 659 nm; 
55 Rg.7 is a characteristic diagram showing total effi- 
ciency (reciprocation efficiency of 0-order diffracted 
beam, and 0-order diffracted beam X ± primary- 
order diffracted beam) of depth dependency of dif- 



ISDOCID: <EP 1001413A2_I_ 



11 



EP 1 001 413 A2 



12 



tracking error detection and the like in a playback unit 
using a wavelength of 780 nm. 
[0035] The objective lens 1 1 , transparent sheet-like 
member 12, laser beam source device 5, light receiving 
device substrate 2 and wiring substrate 1 are fixed inte- s 
grally to the same casing(package) 15. That is, this opti- 
cal device 16 of an optical system of the optical pickup 
can be constructed so as to excel in compact integra- 
tion. 

[0036] Next, an operation of the above-described w 
structure will be descrbed. If beam having the wave 
length of 780 nm and beam having the wave length of 
650 nm are emitted from the first laser beam source 8 
and second laser beam source 9. the emitted incident 
lights are reflected by the micro mirror 6 so as to be inci- 15 
dent light to the disc 10 having the optical axis C in the 
vertical direction. The incident light along the optical 
axis C is subjected to diffractionAransmission which will 
be described below, by the second diffraction grating 1 4 
and first diffraction grating 1 3, passes through the trans- 20 
parent sheet-like member 12, is converged by the 
objective lens 1 1 and then irradiated to the disc 10 as a 
converged light. The reflected light from the disc 10 
goes along the aforementioned optical axis C like the 
incident light and is introduced to the objective lens 1 1 25 
and transparent sheet-like member 12. This light is sub- 
. jected to diffraction/transmission by the first diffraction 
grating 13 and second diffraction grating 14, passes 
through the transparent sheet-like member 12 and then 
is irradiated to the light receiving device substrate 2. 30 
[0037] The diffraction/transmission of the first and 
second diffraction gratings 13, 14 will be described with 
reference to Rgs.5A, 5B. As shown in Fig.SA, an inci- 
dent light from the first laser beam source 8 is a light 
having the wave length of 780 nm and this incident light 35 
is subjected to diffraction by the diffraction grating 14, so 
that the 0-order transmission light is transmitted sub- 
stantially all through the first diffraction grating 13 and 
irradiated to the disc 10. A reflected light from the disc 
10 is transmitted substantially all through the first dif- 40 
fraction grating 13 and this transmitted light is subjected 
todiffractiorVbranching by the second diffraction grating 
1 4. The ± primary-order diffracted light by this diffraction 
is irradiated to a pair of the inner light receiving regions 
3a, 3b of the light receiving device substrate 2. 45 
[0038] As shown in Fig.SB, an incident light from 
the second laser beam source 9 is a beam having the 
wave length of 650 nm. This incident light is transmitted 
substantially all through the second diffraction grating 
1 4 and this transmitted light is subjected to diffraction by so 
the first diffraction grating, so that the 0-order (0th- 
order) transmitted light is irradiated to the disc 10. A 
reflected light from the disc 10 is subjected to diffrac- 
tion/branching by the first diffraction grating 13. The ± 
primary-order diffracted light by diffraction is transmitted ss 
substantially all through the second diffraction grating 
14 and irradiated to a pair of the outer light receiving 
regions 4a, 4b of the light receiving device substrate 2. 



[0039] That is, a light having the wave length of 780 
nm substantially is transmitted through the first diffrac- 
tion grating 1 3 and only when it passes through the sec- 
ond diffraction grating 14, it is subjected to diffraction. A 
light having the wave length of 650 nm substantially is 
transmitted through the second diffraction grating 14 
and only when it passes through the first diffraction grat- 
ing 13, it is subjected to diffraction. Thus, light usability 
of each wave length between the first/second laser 
beam sources 8, 9 and the light receiving device sub- 
strate 2 is substantially the same as conventionally. 
[0040] Because it is so constructed that the first 
laser beam source 8 and the second laser beam source 
9 are disposed adjacent to each other, emission lights 
from the first laser beam source 8 and the second laser 
beam source 9 are emitted to the disc 1 0 along substan- 
tially the same optical axis C and the reflected lights 
return along the same optical axis C. the first laser 
beam source 8/second laser beam source 9 and the 
light receiving device substrate 2 can be disposed in the 
vicinity of each other so that a compact optical pickup 
can be constructed. For the same reason, the optical 
system of the optical pickup can be constructed as a 
single optical device 16. 

[0041] Fig.6 is a characteristic diagram showing 
depth dependency of the diffraction grating in case 
where the wave length is 795 nm and 659 nm. By 
changing the depth of the diffraction grating, diffraction 
efficiency changes periodically. Although this is slightly 
different from the wave length used in the first embodi- 
ment, it is considered that there exists a similar depth 
dependency of the diffraction grating between the wave 
lengths of 780 nm and 650 nm. 
[0042] Referring to Fig.6, in case where the depth 
of the diffraction grating is near 1400 nm, the efficiency 
of the 0-order (Oth-order) diffracted light of 659 nm light 
is substantially 1.0, that is. this light substantially is 
transmitted through. As for 795 nm light, the efficiency 
of the ± primary-order diffracted light is substantially 
0.2. In case where the depth of the diffraction grating is 
near 1700 nm, the efficiency of the 0-order diffracted 
light of the 795 nm light is substantially 1.0, that is, this 
light substantially is transmitted through. As for the 659 
nm light, the efficiency of the ± primary-order diffracted 
light is substantially 0.3. Wave length selectivity can be 
provided depending on the depth of the diffraction grat- 
ing. 

[0043] Fig. 7 is a characteristic diagram showing 
total efficiency of depth dependency of the diffraction 
grating in case where the wave length is 795 nm and 
659 nm. Because light passes through the first and sec- 
ond diffraction gratings 13, 14 twice in both the direc- 
tions and further, the diffracted light for use is 0-order 
diffracted light and ± primary-order diffracted light, the 
depth of the diffraction grating needs to be set up so that 
a reciprocation efficiency expressed by a product of the 
0-order diffracted light and ± primary-order diffracted 
light is high. Referring to Fig. 7, in case where the depth 
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the first laser beam source 8 and the second laser beam 
source 9 are disposed adjacent to each other, emission 
lights from the first laser beam source 8 and the second 
laser beam source 9 are emitted to the disc 10 as an 
information recording medium along substantially the 
same optical axis C and the reflected light is returned 
substantially along the aforementioned optical axis, the 
first laser beam source 8/second laser beam source 9 
and the light receiving device substrate 2 can be dis- 
posed in the vicinity of each other, so that a compact 
optical pickup can be formed. For the same reason, the 
optical system of the optical pickup can be formed so as 
to excel in compact integration. 
[0054] Although according to the second embodi- 
ment, the first diffraction grating 13 is provided with 
polarization dependency and the second diffraction 
grating 1 4 is provided with wave length dependency, it is 
permissible to so construct them inversely. That is, like 
the first embodiment, it is permissible to provide the first 
diffraction grating 13 with the wave length selectivity by 
only the depth of unevenness of the surface, so that a 
light having the wave length of 780 nm is diffracted and 
a light having the wave length of 650 nm is substantially 
transmitted through, and provide the second diffraction 
grating 14 with polarization dependency by forming the 
optically anisotropic material member according to the 
region selectivity refractive change so that a linearly 
polarized light of TE mode is substantially transmitted 
through and the linearly polarized light of TM mode is 
diffracted. 

[0055] Figs. 9A, 9B show a third embodiment of the 
present invention. Fig. 9A is a diagram showing diffrac- 
tion and transmission of an emission light from the first 
laser beam source at the first and second diffraction 
gratings 13, 14. Fig. 9B is a diagram showing diffraction 
and transmission of an emission light from the second 
laser beam source at the first and second diffraction 
gratings 13, 14. In the third embodiment, a description 
of the same components as the first embodiment is 
omitted, but only a different structure will be described. 
[0056] That is, the first laser beam source 8 has the 
wave length of 780 nm and emits linearly polarized light 
of TE mode. The second laser beam source 9 has the 
wave length of 635 nm and emits a linearly polarized 
light of TE mode which is polarized in the same direction 
as the first laser beam source 8. 
[0057] A wave length plate 21 and an optically ani- 
sotropic material member 20 are disposed at the same 
position as the transparent sheet-like member 12 o< the 
first embodiment. As shown in Figs. 9A, 9B, the wave 
length plate 21 has wave length dependency, so that a 
light having the wave length of 780 nm is substantially 
transmitted through and a light having the wave length 
of 650 nm is deflected by 1/4 wave length. The wave 
length plate 21 is disposed substantially perpendicular 
to the aforementioned optical axis C. 
[0058] A first diffraction grating 13 is formed on a 
top face of the optically anisotropic material member 20 



and a second diffraction grating 1 4 is formed on a bot- 
tom face thereof. Because the first diffraction grating 13 
and the second diffraction grating 14 are the same as 
the second embodiment, a description thereof is omit- 
s ted. 

[0059] The objective lens, wave length plate 21, 
optically anisotropic material member 20, laser beam 
source device 5, light receiving device substrate 2 and 
wiring substrate 1, these components constituting an 
io optical system of the optical pickup, are fixed to the 
same casing(package) integrally. That is, they are con- 
structed as an optical device for constituting the optical 
system of the optical pickup. 

[0060] Next, an operation of the above structure will 
is be described. The optical path of light emitted from the 
first and second laser beam sources 8, 9 is the same as 
the first embodiment and different therefrom in an oper- 
ation of the invention when light passes through the 
optically anisotropic material member 20 and wave 
20 length plate 21 on two ways. That is, referring to Fig. 9 A, 
a beam having a wave length of 780 nm and a linearly 
polarized light of TE mode, emitted from the first laser 
beam source is diffracted by the second diffraction grat- 
ing 14 and the 0-order diffracted light is substantially 
25 transmitted through the first diffraction grating 13 and 
further the wave length plate 21 , so that it is introduced 
to the disc 10 as an information recording medium. A 
reflected light from the disc 10 is substantially transmit- 
ted through both the wave length plate 21 and the dif- 
30 fraction grating 13 and this light is diffracted by the 
second diffraction grating 14, so that this ± primary- 
order diffracted light is irradiated to the light receiving 
device substrate 2. 

[0061 ] Referring to Fig.9B, a beam having the wave 
35 length of 650 nm and a linearly polarized light of TE 
mode, emitted from the second laser beam source 9 is 
transmitted through the second diffraction grating 14 
and the first diffraction grating 13, and this transmitted 
light is provided with a phase difference of 1/4 wave 
40 length by the wave length plate 21 so as to be changed 
to a circularly polarized light of right turn. The circularly 
polarized light of right turn is introduced to the disc 10. 
Because the reflected light from the disc 1 0 is inverted 
in phase by reflection, this is changed to a circularly 
45 polarized light of left turn. The circularly polarized light 
of left turn is provided with a phase difference by 1/4 
wave length by the wave length plate 21 so as to be 
changed to a linearly polarized light of TM mode based 
on semiconductor laser. Because this TM mode linearly 
so polarized light impinges upon the first diffraction grating 
13, it is subjected to diffraction, so that the ± primary- 
order diffracted light is substantially transmitted through 
the second diffraction grating 14 and irradiated to the 
light receiving device substrate 2. 
55 [0062] Thus, an emission light from the first laser 
beam source 8 is substantially transmitted through the 
first diffraction grating 13 when it passes therethrough, 
while that light is subjected to diffraction when it passes 



30 



35 



40 



45 



50 



'SDOCID: <EP 1001413A2 I 



19 



EP 1 001 413 A2 



20 



different members separately and then bond them 
together by positioning. This method has an advantage 
that this device can be produced with a simple produc- 
tion machine. 

[C073J More generally, it should be understood that 
many modifications and adaptations of the invention will 
become apparent to those skilled in the art and it is 
intended to encompass such obvious modifications and 
changes in the scope of the claims appended hereto. 

Claims 



1. 
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An optical pickup for irradiating light to an informa- 
tion recording medium (10) and reading information 
by using a reflected light from the information 
recording medium (10), the optical pickup compris- 
ing: 



a first laser beam source (8) having a first wave 
length; 2Q 
a second laser beam source (9) having a sec- 
ond wave length; 
a first diffraction grating (13); 
a second diffraction grating (14) provided on a 
face different from a face on which the first dif- 25 
fraction grating (13) is provided; and 
a light receiving device substrate (2) having a 
plurality of light receiving regions (3a, 3b, 
4a,4b) on the same plane, 
wherein the first laser beam source (8) and the 30 
second laser beam source (9) are disposed in 
the vicinity of each other, emission lights from 
the first laser beam source (8) and the second 
laser beam source (9) are emitted to the infor- 
mation recording medium (10) along substan- 35 
tially the same optical axis and a reflected light 
from the information recording medium (10) is 
returned along the optical axis; 
the first diffraction grating (13), the second dif- 
fraction grating (14) and the light receiving 40 
device substrate (2) are disposed in order sub- 
stantially perpendicular to the optical axis; 
the first diffraction grating (13) is substantially 3. 
transparent for any one of the first wave length 
and the second wave length and diffracts the 45 
other wave length; and 

the second diffraction grating (14) is substan- 
tially transparent for the other wave length 
while it diffracts the one wave length. 

50 

An optical pickup for irradiating light to an informa- 
tion recording medium (10) and reading information 
by using a reflected light from the information 
recording medium (10), the optical pickup compris- 
ing: 



55 



a first laser beam source (8) having a first wave 
length and a linearly polarized light; 



a second laser beam source (9) having a sec- 
ond wave length and a linearly polarized light 
substantially perpendicular to the polarized 
light of the first laser beam source (8); 
a first diffraction grating (13); 
a second diffraction grating (14) provided on a 
face different from a face on which the first dif- 
fraction grating (13) is provided; and 
a light receiving device substrate (2) having a 
plurality of light receiving regions (3a, 3b, 4a, 
4b) on the same plane, 

wherein the first laser beam source (8) and the 
second laser beam source (9) are disposed in 
the vicinity of each other, emission lights from 
the first laser beam source (8) and the second 
laser beam source (9) are emitted to the infor- 
mation recording medium (10) along substan- 
tially the same optical axis and a reflected light 
from the information recording medium (10) is 
returned along the optical axis; 
the first diffraction grating (13), the second dif- 
fraction grating (14) and the light receiving 
device substrate (2) are disposed in order sub- 
stantially perpendicular to the optical axis; 
any one of the first diffraction grating (13) and 
the second diffraction grating (14) is substan- 
tially transparent for a linearly polarized light of 
any one of the first laser beam source (8) and 
the second laser beam source (9) and diffracts 
the other linearly polarized light; and 
the other one of the first diffraction grating (13) 
and the second diffraction grating (14) is sub- 
stantially transparent for a wave length pos- 
sessed by a laser beam source whose laser 
beam is diffracted by the first diffraction grating 
(13), of the first and second laser beam 
sources (8, 9), and diffracts a wave length pos- 
sessed by a laser beam source whose laser 
beam substantially is transmitted through the 
first diffraction grating (13), of the first and sec- 
ond laser beam sources (8, 9). 

An optical pickup for irradiating light to an informa- 
tion recording medium (10) and reading information 
by using a reflected light from the information 
recording medium (10), the optical pickup compris- 
ing: 

a first laser beam source (8) having a first wave 
length and a linearly polarized light; 
a second laser beam source (9) having a sec- 
ond wave length and a linearly polarized light 
substantially the same as the first laser beam 
source (8); 

a wave length plate (21); 

a first diffraction grating (13); 

a second diffraction grating (14) provided on a 

face different from a face on which the first drf- 
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